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As a rule, the warnings distributed were verified. 
A sharp rise in temperature occurred in extreme western 
Arizona on the morning of the 25th, however, that can 
not be accounted for satisfactorily.4. M. Sherier. 

SAN FRANCISCO FORECAST DISTBICT. 

The weather in the San Francisco Forecast District 
during October, 1923, was largely controlled b slow 
moving HIGHS that entered the north coast of the flnited 
States from the Pacific Ocean. They drifted slowly 
eastward and a parently blocked the eastward move- 

ronounced a t  sea during most of the month. 

and joined forces with a LOW that apparently developed 
over the Southern Plateau States. The two combined 
caused light but general rains in this district. 

The next LOW to enter the United States c ~ ~ i i e  by the 
way of British Columbia 011 the 16th and it caused good 
rains in Oregon, Washington, arid Idaho, and D few 
showers in northern California. The strongest winds 
of the month attended this disturbance, when maxiinurn 
velocities of 80, south, GO, southwest, and 4G, south, 
occurred a t  Northhead, Tatoosh, and Seattle, respectively. 

Another LOW from the Pacific Ocean entered British 
Columbia on the 2lst. A sniall secondary also foriiied 
over California on the same day, and the two combined 
caused light but eneral rains in the northern half of 

northern California. 
On the last two da s of the month a LOW ap eared 

over the Southern da teau  States that cause8 light 
rains in the lower portion of California. 

Storm warnings were issued on the 5th, 14th, 15th, and 
16th. For the most were verified. Frost 
warnings were of the north Pacific 
States on the 7th, lsth,  19th, and 33d. 
They also were verified, and as the season for vegetation 
at practically all places in that section closed during the 
month, warnings are now no longer needed in that 
section except near the coast.-E. A. Beds. 

ment of LOWS P rom the Aleutian Islands, which were 

One very o P the LOWS from the ocean moved inland on the 6th 

the district and a P ew showcrs in Nevada and in estreme 

RIVERS AND FLOODS. 

By H. C. FRANKENFIELD, Meteorologist. 

rolonged drought, all streams of the 
Middle and Nor% Atlantic States were a t  ver low 
stages during the greater portion of the month. k a t e r  
sup ly for manufactories and domestic purposes dmost 

industrial plants were treatened with total suspension of 
operations. In  some localities even drinking water had 
to be transported, and relief did not come until the heavy 
rains set in about October 23. These rains soon relieved 
the situation, and in the lower Connecticut River the 
rise assumed the pro ortions of a near flood. From 5 to 
6 inches of rain fe8 over the valley below Holyoke, 
Mass., but without resulting flood sta es in the river, 

i s of the comin of the rise were issued on October 25. 

they were uite eneral in the western tm utaries, 
ticularly in%oth%ranches of the Canadian River an?& 
the lower Arkansas. In  the State of 0kla.homa the 
floods were especially destructive. 

Heavy rains set in during the last two days of Septem- 
ber over the headwater areas of the Canadlan River, the, 

Owing to the 

reac 5l ed the vanishing oint in nian.  localities, and !nany 

owing to the extremely dry condit.ion o H the soil. Warn- 

T h e r e  were no B oods east of the Mississi pi River, but f 

Texas Panhandle and extreme western Oklahoma, and 
extended eastward from October 1 to 3, inclusive, con- 
tinuing at the same time to the westward. The heaviest 
rain re orted was at Woodward, Okla., where 11.50' 

Another rain period set in about October 11, with a 
three-da rain of 6.30 inches a t  Woodward. Even over 

New Mexico and in the Texas Panhandle the floods were 
severe, and warnings issued were well verified. The 
following report on the floods in the State of Oklahoma 
was prepared b Mr. J. P. Slau hter, meteorologist in 

Okla. : 
Heavy rains fell ol-er the Texas Panhandle and western Oklahoma 

from October 1 to 3. and warnings were issued for Camar Union City, 
and Calvin on the Canadian River, and for Canton andqeno Junction 
on the 3d, and for Oklahoma City on the 5th. Themwater did not go aa 
high on the Canadian River as was ex ected, but dld reach the forecant 
stage at stations on the North Fork o?the Capadian. 

Moderate to heavy rains were general again over the two drainage 
basins on October 6-7, and warnings were h u e d  for Camargo, Union City 
and C'alyin on the Canadian, and for Oklahoma City on North Fork d 
Can.zdian on the 6th. Again the water did not rim aa high as was fore- 
cast on thc Canadian, but did reach the expected stage at Oklahoma 
City. Seither of these floods was serious, only the very low bottom 
lands lleing inundated, and no eerious lossee resulted. 

Excessive rains occurred over the Texan Panhandle, western, central, 
and northern Oklahoma, October 11 to 16, reaulting in h water in 
the C'imarron. Arkansas, Canadian, and Red Rivera, an 9 disastrous 
floods in the North Fork of the Canadian and in the Washi5 Rivere. 
On the 11th. warnin were issued for Camargo and Union Clty on the 
Canadian. and for Ofiahoma .City on the North Fork of the C+. 
On the 12th. warninge were leeued for Canton and Reno Junctaon on 
North Fork of the Canadian; and on the 13th, for Calvin on the Cans- 
dim. and for Reno Junction and Oklahoma Clt on the North Fork d 
the Canadian, a higher 6% being fixed a t  the named two places. 
On the mornin of the 15 a warning of 20 feet or higher was m d  
for Oklahoma !it The water was only moderately high. cloee to or 
a little above floditage on the Canadian River, and no serioue damage 
reaiilted. 

The flood in the valley of the North Fork of the Canadian was the 
greatest and moat destructive in the memory of the oldest settlers. 
The river roee very rapidly in northwestern Oklahoma during the 11th 
and 12th, reaching a stage of.9.2 feet at Woodward about 6 p. m. on 
the 12th. This wae 0.9 foot higher than the previous bgh  watermark, 
8.3 feet, on June 10,1923. The flood waters advanced down the valley 
with much greater epeed than usual, continuous rains ewelli 
flood as it advanced. The crest a oes at river etatiom were aa f%% 
Woodward, 9.2 feet on the l!?th%anton, about 13 feet on the 13th; 
Reno Junction, about 18 feet during the night of the 14th-15th; Okla- 
homa City, 33.2 feet, about 7 a. m., the 16th. The revioua h' h watm 
stage8 a t  these statione were as follows: woodwsrrf 8.3 feet,%ne 10, 
1923; Canton, 8.6 feet, June 11, 1923; Reno Junction, 14 feet, June 12, 
1928; Oklahoma City, 16.3 feet, June 14, 1923. 

Warning were dseeminated throughout the valley by meana of 
long distance telephone, the State board of agriculture cooPerating, by 
telegraph and bv the daily reee. Everybody in the valley had ample 
warning of the impending fkmd and that it would be the wornt since 
the country was opened for settlement. 

A systematic effort made bv State count , and city oficiah to deter- 
mine the darnage resultin from tdie floozfixee the total loss a t  not 
less than $15,000,000, diviied aa followa: 
Railroad bridges, culverte, and tracks.. .................. $1,650, 000 
Industrial 1ant.a in Oklahoma City. .................... 175, OOO 

inches P ell from September 29 to October 3, inclusive. 

the hea B water districts on the eastern mountain slopes of 

charge of t,he d a t h e r  Bureau o k ce a t  Oklahoma City, 

........................... Oklahoma ity water works.. 1,600, 000 
1,500, OOO Bridges and roads in nine counties. ..................... 

lhtrriction of crops.. 4, 000, OOO 
Housa and livestock, probably m, OOO 
Damage to land by ermdon, deposit of sand, and increased 

flood ham rd... ....................................... 3, 000, 000 
Jliscellaneoua unlisted damage.. ........................ 2,675,000 

Total.. .......................................... 16,000,000 

8 
.................................. 

.......................... 

Approximate1 G00,OOO acreaa of rich farm land6 were inundated 
during this fino$, and a considerable portion of this yearn crop had 
not been gathered. 

Some portions of nearly all towns and citiea on the banka of the 
river were flooded, area8 that had never before been flooded. Okla- 
homa City waa the Teatest sufferer in this respect. About 1 a. m. 
on the morning of dctober 15 a report mas received from the river 
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Dab. 

Qct. 4.. 
Oct. 5.. ..... 
Oct. 7 ....... 
Oct. 9.. ..... 
Oct. 9.. ..... om. 11 ...... oct. 12 ...... 
Oct. 12 ...... 
Oct. 14-15 ... 
Oct. 15 __.._. 
Oct. 15 ...... 
o p t .  16 ...... 
Oct. 18.. .... 

ever been experienced before. 
It haa been found impmible to estimate the money value of pro- 

perty saved by warninga of thia flood. Livestock, harvested crops, 
and movable property of all kinds were carried to higher ground 
throughout the entire valley, aa from one to five days warning waa 
gven. It is estimated that $75,000 to $lOO,OOO in movable property 
waa saved in Oklahoma City, and for the whole valley the figures 
will go into hundreds of thousands of dollars. 

The brid e in Oklahoma Cit on which the river gage was installed 
waa washetout by the flood an8 the ga lost. Only one bridge within 
the city limits escaped the flood, anrthe approaches to this bridge 
were waahed out. 

The flood in the valley of the Waabita waa not eo great nor destructive 
aa haa been experienced in the . However, bottom lands were 

persona were drowned near Chick&, horsemen trying to ford a 
tributary creek of the Waehita. 

The floods in the Arkansas River and its tributaries 
other than the Canadian were not very severe, 
called for the issue of flood warnings at nearly arto$z 
There was an early flood in the lower Purgatoiresiver, 
and a stage of 5.6 feet, or 1.6 feet above the flood stage, 
was reached a t  Higbee, Colo., on October 5, the flood con- 
tinuing from October 4 to October 10, inclusive. The 
rise, however, was not su5cient to seriously affect the 
Arkansas River, and no flood stages were experienced in 
this river west of Great Bend, Kans. 

From Wichita, Kans., to Dardanelle, Ark., including 

ap roximated the flood st es, except at  
the lower Neosho River, the crest stages 

3.6 feet above the flood stage. There were no flood stages 
ex erienced east of Dardanelle, Ark. 

Lamin. of the floods were issued as early as needed, 
and the osses reported were only $18,000, mainly to 
cropsj while the value of property saved through the 
w m g s  was given as $15,000. 

Minor floods occurred during the early days of the 
month in the North Platte River of Nebraska, nnd the 
Big Blue River of Nebraska and Kansas. They had 
been forecast reviously, and no damage was reported. 
The Red Z v e r  floods were not serious as to stages 

reached, and did not extend east of Fulton, Ark. They 
were caused b the same general rain conditions that 

much less intensive form. Warnings were issued well in 
advance of the floods, and they appear to have resulted 
in the savin of property valued a t  betweon $50,000 and 

almost entirely in crops. 

rivers of Texas were corn arativel quiet during the 
month. There was a local B B  ood on ctober 17 and 18 in 
the Trinity River a t  Dallas, Tex., with the crest stage on 
October 18 of 23.5 feet, 1.5 feet below the flood stage. 
Warnings were h u e d  on October 15 and 16. 

flooded throughout the entire valey p" and losses were heavy. Two 

hi., where the crest stage o T 25.6 feet on October 17 was 

caused the mi B d e  October floods in Oklahoma, but in 

875,000. T f e losses as reported aggregated $55,000, 

the Pecos Rivers, and the extreme lower E io 
With the exception of the Red, the Up er 

Time to 
next 

8 t S t h  below 

(byl). 

............... 
1 
2 
2 
0 
2 
1 
0 
2 
1 
0 
1 
2 

The Pecos River was in flood beginning with October 
3 in the upper river in New Mesico, and it was not until 
October 17 that the river a t  Pecos, Tex., fell below the 
flood stage of 11 feet. W a r n i y  ofihis flood were also 
issued a t  the proper time. No ama e was reported, and 
the effect of the flood waters upon t e stages in the Rio 
Grande was negli ible. 

tember continued until about October 7, additional heavy 
rains on October 5 bringing another crest of 22.1 feet at 
San Benito, Tes. This was 1.1 feet above the flood stage. 
Warnings for this flood were issued in September. 
An unusual feature of the season was the rise in the 

Missouri River during the early days of the month. It 
doubtless came, via the Yellowstone River, from the 
Powder River flood of September, 1983. and was remark- 
able in that the staqes in the Missouri River from Willis- 
ton, N. Dnk., to bt. Joseph, Mo., were the hi hest 
recorded stages for the autumn season of the year. %ere 
were, of course, no floods, but the crest stages were many 
feet above the average stages for the time of ear. It 18 

ton, and its progress as far as Cairo, Ill., is shown in the 

In  the estreme P ower Rio Grande the flood of late Sep 

interesting to follow the crest down the river P rom Willis- 

table below. While S. Dak., it took 
away the pontoon hri 
Cairo, Ill., only faint 

Williston N. Dak .................................. 
Bismarck N. Dak .................................. 
Pirrrv. S.'Dak ...................................... 
Yankton, S. Dst.. ................................. 
Gioux Cit , Iowa.. ................................. 
8t. Joseph. hlo ..................................... 
Kansas Cit ?do.. ................................. 
St. Charks, Mo.. ................................... 
St. Louis, hI0.. .................................... 
Chester 1ll ......................................... 

Omaha I&br ...................................... 
Hcrmann, ko.. .................................... 

Cairo, lh. (mouth of Ohio Ri-wr).. ................. 
Total timc of travel.. ................................. 

Statrm. 

13.3 
8.0 
9.0 
7.2 
11.0 
14.4 
8.8 
16.9 
13.2 
18.8 
11.9 
13.7 
15.0 

Crest 
(feet). 

Feet. 
5 
9 
15 
23 
22 
20 
4 
1s 
22 

3 

12 
12 

27 
5 
16 

21 

11 

i 
12 
13 
14 
17 
16 
18 
4 
12 
17 

Wll 
4 4  

13 
15 
6 
13 

5 3  
9 

5 3  
5 
7 
11 
18 
3 
2 

1 1  

7 3  
12 

Hiver and statlon. 

MISSISSIPPI DRAINAGE. 
Arktnslls: 

Great llend, Kans ...................... 
Wichita lisns ......................... 
ArkansA Cit . Ark.. .................. 
\vehbers pa&,  OH^. .................. 
Fort Smith, Ark. ...................... 
Dardonelle, Ark.. ...................... 

Pur toire: iligbee Culo ................... 
Littg Arkmsas: Sddgwick, Knns.. ........ 
Neosho: Fort Gibson, Okla.. .............. 
North Canxliun: 

Woodward, Okla ....................... 
Canton, Okla ........................... 
Illthpmn;tioio+ OOkl&. ................. 

Logan, N. Mex ......................... 
Canadian, Tex. ........................ 

. , .  .................. 
Con!uIian: 

:led River: Arthur Cit 'rex.. ............ 
Nprth Platte: North P k t e  Nebr .......... 
ihg Blue: Beatrice, Nebr .................... 

RIO GRANDE DRAMAGE. 

Nio Grande: San Benito, Tex .............. 
Peoos: 

Fort Sumuer, N. Mex. ................. 
Fecos, Tex.. ........................... 

1 Continued from Octolar. 

.............. I I' 

- 
TO- - 

13 
14 
15 
17 

20 
10 
12 
17 

9 
16 
5 
15 
16 
11 
19 

6 
11 
3 
5 
7 
12 
18 
4 
3 

2o 

7 

5 
17 - 

I 

crest. 

Stage. 

Feel. 
6.2 
9.9 
15.6 
23.5 
25.6 
21.8 
5.6 
19.2 
23. 0 
5.7 
9.2 

8 4.6 
13.0 
18.0 
13.8 
23.2 
14.0 
12.5 
8.0 
9.0 
8.0 

rAbove 
L 9.0 
28.2 
6.0 
20.0 

- 

22.1 

12.0 
14.4 - 

Wtimated . 

- 
Date. 

I! 
13 
15 
17 
15 

le-19 
5 
12 
17 

4 
12 
5 
13 
15 
8 
16 

6 
Y 
3 
5 
7 
12 
18 
3 
2 

6 

4 
16 - 


